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VHH )LJXUH 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ZDVFDOFXODWHGIURPWKHPHDVXUHG ,9FKDUDFWHULVWLFVIRU
HDFK .&O FRQFHQWUDWLRQ 7KH EHKDYLRU RI WKH UHFWLILFDWLRQ UDWLR GHSHQGLQJ RQ HOHFWURO\WH
FRQFHQWUDWLRQ LV VKRZQ LQ )LJXUH  7KH GDWD IRU IRXU VDPSOHV ZLWK JUDGXDOO\ LQFUHDVLQJ WLS
GLDPHWHUVDUHSUHVHQWHG7KHUHFWLILFDWLRQUDWLRSHDNVDW.&OFRQFHQWUDWLRQV06LPLODU
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VLPXODWLRQVKRZVWKDWWKHSRVLWLRQRIWKHUHFWLILFDWLRQPD[LPXPPDLQO\GHSHQGVRQWKHVXUIDFH
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SRUHVZLWK D WLS UDGLXV RI  WR  QPDQG D EDVH UDGLXV RI  WR QP VHH)LJXUH F
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D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RSWLPXPVKDSHRISRUHVWREHXVHGDVQDQRIOXLGLFGLRGHV,QH[SHULPHQWVZLWKIRLOVDQG
μPWKLFNZHKDYHDOVRREVHUYHGWKDWWKHUHFWLILFDWLRQHIIHFWLQFUHDVHVZLWKLQFUHDVLQJPHPEUDQH
WKLFNQHVV LH ZLWK LQFUHDVLQJ SRUH OHQJWK 7KH KLJKHU UHFWLILFDWLRQ REVHUYHG IRU ORQJHU SRUHV
FRXOGEHDUHVXOWRIDVXUSOXVRIUHVWULFWHGYROXPHLQZKLFK LRQHQULFKPHQWDQGGHSOHWLRQWDNH
SODFHDWRSSRVLWHYROWDJHSRODULWLHV
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
)LJXUH&XUUHQWYROWDJHFKDUDFWHULVWLFVRIDPHPEUDQHZLWKKLJKO\WDSHUHGSRUHWLSVUHFRUGHG
LQ.&OVROXWLRQV7KHFRQFHQWUDWLRQVRI.&OLQPRO/DUHVKRZQDWWKHFXUYHVRQWKHOHIW7KH
FXUUHQW,LVQRUPDOLVHGWRRQHSRUH7KHVWDWHZLWKKLJKFRQGXFWDQFHLVREVHUYHGZKHQSRVLWLYH
YROWDJHLVDSSOLHGWRQDUURZHQGRIWKHSRUH
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)LJXUH5HFWLILFDWLRQUDWLRYVFRQFHQWUDWLRQRI.&OIRUDV\PPHWULFPHPEUDQHVμPWKLFN
HWFKHG LQVXUIDFWDQWGRSHG01D2+WRSURGXFHFKDQQHOVZLWKEXOOHWOLNHWLSV(WFKLQJWLPH LV
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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PLQDQGPLQ6DPSOHKDVDWLSGLDPHWHURIDERXWQP
DQGVKRZVWKHKLJKHVWUHFWLILFDWLRQHIIHFW

7KH VDPH LRQ WUDFN HWFKLQJ WHFKQLTXH DOORZV FRQWURO RYHU WKH K\GUDXOLF UHVLVWDQFH RI WKH
PHPEUDQH7KHGLDPHWHURIZLGHSDUWRISRUHVSURYLGHVIRUDUHODWLYHO\KLJKIORZUDWHWKURXJK
WKHPHPEUDQHZKHUHDVWKHVPDOOGLDPHWHURISRUHQHFNVJRYHUQVWKHUHWHQWLRQSURSHUWLHV2XU
VWXG\VKRZVWKDWWKHGHJUHHRIWDSHULQJDQGWKXVWKHYLVFRXVIORZUDWHFDQEHYDULHGDWZLOO$
ZLGH YDULHW\ RI SRUH FRQILJXUDWLRQV FDQ EH DFKLHYHG DQG XVHG DV PLFUR DQG QDQRIOXLGLF
FKDQQHOV 7KLV VWXG\ SDYHV WKH ZD\ IRU WKH GHVLJQ RIPHPEUDQHV ZLWK VSHFLILF IXQFWLRQV $
VLPSOH FKHPLFDO SURFHGXUH RI WUDFN HWFKLQJ DOORZV RQH WR WDLORU WKH YLVFRXV IORZ DQG LRQ
WUDQVSRUW SURSHUWLHV RI D QDQRSRUH V\VWHP7UDFNHWFKHG QDQRSRUHV ZLWK EXOOHWOLNH WLSV KDYH
VKRUW VHOHFWLYH FKDQQHOV WKHUHIRUH VXFK PHPEUDQHV FDQ EH UHJDUGHG DV DQDORJXHV WR
QDQRSRUHVLQWKLQILOPV$WWKHVDPHWLPHWKHPHPEUDQHVDUHWKLFNUREXVWDQGHDV\WRKDQGOH
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